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WASTEWATER LAGOONS ~,~ODEGR,ADJ\TJ;ON FE:ASIBILITY STU.DY 

UOP SITE, ,EAST RUTHERFORD, NJ 
PROGRESS SUMMARY AND.PJtELIMINARY REPORT 

ON THE 'SCALED-UP TREATMENT 

EXPERIMENTAL DESIGN SUMMARY 

Biodegradation of priority pollutants in a 3.3/1, sludge/ 

meadow mat mixture from lagoon 1 was evaluated in a solid matrix. 
11 .. 

The mixture was blended with the best nutrient treatment from the 

primary screen and divided into two portions, a wet and dry 
treatment. The wet treatment simulated field conditions by 
maintaining the original ·. saturated conditions of the sample 
matrices. The dry treat~e~t was aliowed to dry to 50-70% field 

1! . 

capacity gradually in the lappratory ciuring treatment. 

Appropriate adjustmeh~~ in moisture content were made by 

weighing the entire reacti~n. flat and adv-ng water as necessary. 
Treatments were maintained ~t pH 7~o,· ~C, and cultivated three 
times daily. . . . l~'i'i 0 

Progress of this bibdegradatidn treatment was monitored 

according to the following m~trix in both wet and dry treatments 

after day O. Samples for analysis of day 0 parameters were taken 

from the homogenized mixture 'before dlvision. 

Plate 
Day Microtox Count HSL+30 BTX HO&G Nutrients 

·-· . 

0 x x x x x 
3 x 
7 x 

10 x 
14 x x x x 
21 x x x 
29 x 
35 x x : .x ·X 
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RESULTS 

Table 1 summarizes ~icrotox, HO&G and BTX for the 35 day 
treatment period. Toxicity remained constant; in ttie wet matrix 
but decreased significan~ly after day 10 in the dry treatment. 
The concentration of hydrocarbon oil and grease decreased 

steadily from the calculated value in both treatments. BTX fell 
, 

below detecta_ble limits after 35 days in both treatments although 
toluene and xylene were present in both treatments at day 21. 

Table· 2 provides the' calculations used to determine the 
calculated values in Tabl~ 1 and Table 4. The analytical data 
from the individual characterization of sludge 1 and meadow mat 1 
was used. 

3 summarizes the re~ults of the HSL analysis at day·o 
and 

Table 
day 35. Volatiles and BNA extractables decreased in both 

treatments. Pesticides reported were attributed to matrix 
interferences and can not be confirmed. 

Table 
for both 

4 shows the ~~t;rient ~nd bacterial plate count data 
treatments. The wet treatment had a higher 

concentration of soluble a·mmoilia, nitrate and i;>hosphorus than the 
dry. 

,CONCLUSIONS 

1) The initial toxici~y screen predicted that organic 

components of the $ludg~ sand meadow mats were biodegradable 

without dilution to reduce overall toxicity. This was 
confirmed by a scaled~up biodegtadation demonstration of the 

most toxic sludge/meac:Jow mat mixture. 

' 
2) In the scaled~up treat~ent 85 ppm hydrocarbon oil and grease 

was consumed per day~ At this rate, reduction of 4600 ppm 

to a residual of 1000.ppm would require 42 days, 100 ppm 53 

days. 
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3) Volatile priority pQllutants as represepted by benzene, 

toluene and ~ylene ~~te t~moved
0

during the ·first 21 days of 

incubation. 

4) Overall toxicity 

decreased rapidly 

field capacity. 

of lagoon 

after 14 

..,..3-

1 sludge/meadow mat mixture 

days of incubation at 50-70% 



. ·TABLE 1 

SCALED-UP SOLID MATRIX 1REA.TMENT 

OF SLUDGE #ltHEADOV HAT #1 MIXTURE 
;<f,~'-: 

-

.~ 

BTX 

HICROTOX HO&G . '.BENZENE· TOLUENE 
1 ' 

EC:SO mg/kg . 1,1g/kg ug/kg 

DAY D2 v2 D v D v D 

CALC. 3 NA 4,511 NA 12,777 NA 

0 18.7 18.7 NA 2,037 ·NA 3,800 NA 

3 15.7 24.2 NA NA NA NA NA 
7 18.8 27.8 NA NA N~ ~A NA 

10 22.7 24.2 NA NA .. NA . NA, NA 

14 72 .• 2 26.1 3,130 3,370 .·.NA NA NA 
21 80.8 24.6 2,800 2,300 <t 7 20 

f' 

29 80.3 z2.5 NA NA NA NA NA 
35 81. 7 26.5 1,SSO .1,680 <S <SO <S 
~ 

Sh~ ~;~s 

1Adjusted to lOg dry weight sample 

2D = Dry (50-~0% field capacity), V = Vet (field capacity) 

3 . 
From initial matrix characterizatiol) \.ISiQg 23.3% 

meadow mat #1, 76.7% sludge #1 

(See table 2) 
',, ' 

' ·' 

v 

36,446 

10,000 

NA 
NA 

NA 

NA 

45 

NA 

<SO 

XYLENE 
ug/kg 

D v 
NA 4,933 
NA 3,400 ;..19:.-
NA NA f.Vti{, 

NA NA 

NA NA 

NA NA 

18 77 

NA NA 

<S <SO 
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. TABLE 2 

PREDICTED. VAL(JES BASED ON 

INITIAL S~Pi.E CHARACTERIZATION 

Calculations: 

3,000g MM #1 

9,900g Sludge 11 
12,900g Tot~l 

3,000 = 23.3% MM 11 
12,900 

9,900 a 76.7% Sludge 11 
12,900 

' ACTUAL 
: 

'" HM #1 Sludge #1 

Hyd. 0 & G 1,825 ,. :;,327 

x% 425.3 .. ' 
4,085.8 

Benzene 8, 750 . - . 14,000 

x% 2,038.8 10,738.0 
Toluene 84,000 22,.000 _., 

',• 

x% 19,572 16,874 
Xylene 5,700 4,700 

x%· :i,328.1 3,604.9 

NH3-N 369 :29~1 

x% 86.0 22.3 

N03-N 246 ·. 103 

x%. 57.3 79.0 
p 110 : 1.06 

x% 25.6 81.3 
CFU/ml 0.14 x 107 19~0 x 107 

x% 7 14.6 x 107 0.03 x 10 r 

CALCULATED 
Mixture 

4,511 ppm 

12,777 ppb 

36,446 ppb 

4,933 ppb 

108 ppm 

136 ppm 

107 ppm 

14.6 x 107 
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COMPOUND 

(UG/KG) 

, Benzene 

Chlorobenzene 

Ethyl benzene 

Toluene 

Methylene Chloride 

Total/Volatiles 

o-Xylene 

4 Methylphenol 

Bis (2-ethylhexyl)phthalate 

1,2-dichlorobenzene 

2,4-dinitrotoluene 

Total/Base/Neutral/Acid 

Extractables 

Aldrin 

be~a BBC 

delta BBC 

heptachlor 

Total/Pesticides 

. TABLE 3 

: i BSL SUMMARY ' 

't'UfE ,ANI) TREATMENT 

0 3SV 3SD 

3,800 <SO <S 

': 2,400 <SO <S 

;. 2,000 <SO <S 
'' 

.: :lo·, ooo · <SO <S 

,,(1,0QO 970 34 --
18,200 970 34 

: 3,400 <:so <S 
<33,000 <S40 470 

<33.,ooo <S40 400 

~~,000 7,000 <330 

~33.,00_Q '1,.200 soo 

.46,400 8,200 1,370 

''(SOO 1,700 <2,000 

<SOO 830 <2,000 

. ·• .:.<SOO 1,600 2,500 

'<SOQ .900 <2,000 --
•. , <500 5,030 2,500 

'' ... 

All others on BSL < detection limit', for all Umes and trea~ments. 
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Day 

Cale. 

0 

14 

35 

NH3-N (ppm2 
D v 

NA 108 

NA ~730 
525 1,450 

NA NA 

·1 ... 

I ',, 

' ' 

·' 
TABLE 4 

NUT~JE_NTS. AND CELL COUNTS FOR 

SCALE UP TREATMENT 
~. 'i . ; 

_ No3-N: (~Rm) 

D .. V 

NA ~-36 

· NA~~070 
655 ·-1,037 

NA •
1 
~-NA 

. I ' 

I' 
~ : . : ; : . ' 

P (ppm) 
D V 

NA 107 

NA b---11, 300 

2, 718 7' 118 

NA NA 

_ CPU x 108 tgm 

D V 

NA 5.93 

NA 2.60 

1. 72 2.77 

1.80 2.09 


